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1) Response of soybean strains to DPX-F6025 in hydroponics . 
Introduction: Previous work with DPX-F6025 (2- (([(4-chloro-6- methoxy-
pyrimidine-2-yl) amino carbonyl] amino sulfonyl)) benzoic acid, ethyl ester) 
found differential strain response to increasing rates in hydroponics (Lloyd, 
1985). Hanson (1984) reported differential strain response to a single rate 
of metribuzin in soybeans when evaluated in a hydroponic system similar to 
one developed by Barrentine et al. (1976). 
With known agronomic changes in soybeans associated with herbicide treat-
ments, this study was undertaken to study the agronomic effects of DPX-F6025 
on a randomly selected group of soybean strains when evaluated in a hydropon-
ic system. 
Materials and methods: This experiment was conducted in the greenhouse 
in the winter of 1984-1985. Initially, 86 randomly selected cultivars , ex-
perimental lines and plant introductions were selected for evaluation, but 
the number of strains was reduced to 72 after the initial evaluation to re-
duce the space required in the greenhouse. 
Greenhouse evaluation was conducted in a hydroponic system by first ger-
minating 20 seeds of each strain in 10 cm sand- filled plastic pots at a depth 
of approx1mately 4 cm, 10 seeds per pot. One week after planting, or when 
the plants were in the early crook stage, the plants were removed from the 
pots, the sand was washed from the roots and 5 plants per strain were placed 
in a row through 7 . 5 mm holes drilled through 1.7 cm thick open-cell white 
styrofoam sheets measuring 26 .7 by 30.5 cm. Four strains were placed in each 
sheet giving a total of 20 plants per sheet. Plants were 5 cm apart , equi-
distant in all directions. 
The styrofoam sheets were then floated on 8 L of 1/2X modified Hoagland's 
solution in brown plastic dishpans measuring 29 . 2 by 34.3 by 13.4 cm (Hoag-
land and Arnon, 1950; Crafts-Brander and Harper, 1982). The solution was not 
aerated and no pH control was provided. The pH was checked at the beginning 
of the experiment and again at the end with no appreciable change from a 
value of 7.4. Metalaxyl, trade name Ridomil®, at 0.2 ml L-1 was added to 
control the incidence of phytophthora in the system. 
The experimental design was a randomized complete block design with a 
factorial arrangement of strains and rates with two replications. Two rates 
of DPX- F6025 were used, 0 and 2 mg L-1 a.i. in hydroponics. Approximately 7 
days after transplanting into the styrofoam sheets or when the unifoliolate 
leaves had unfolded, the level of solution was checked and brought back up 
to 8 L. An aliquot of DPX- F6025 containing 64 mg of lroduct in 5 ml of wa-
ter was added to the containers receiving the 2 mg L- treatment and stirred , 
those pans receiving no treatment were also stirred . 
After approximately 10 days, the plants were harvested by clipping the 
stems immediately above the cotyledons and readings on plant height in cm 
and fresh weight in gm were taken on the group of 5 plants. In addition, a 
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rating was taken on red venation based on a scale of 0 to 100 with 0 being 
no reddening, 100 reddening to the tip of the leaf. A general rating based 
on general plant appearance also was taken, again on a scale of 0 to 100 , 
with 0 being mortality , 100 being no injury. 
Results and discussion: Plant height, fresh weight and general rating 
were all significantly lower as the rate of DPX-F6025 increased, but exhibit-
ed no significant changes due to strain and no significant rate-by-strain 
interaction . Red rating was significantly greater as the rate of DPX- F6025 
increased and did show a significant change due to strain and a significant 
rate-by-strain interaction. This indicated that, of the variables measured, 
red rating gave the best indication of the level of injury of individual 
s trains evaluated. 
When the variables were analyzed within rates, no significant strain ef-
fect was found for any of the variables a t the 0 mg L- 1 rate. Significant 
differences due to strain were found for plant height (alpha = 0.10), red rat-
ing, and general rating at the 2 mg L-1 rate. All the variables , plant 
height, red rating, and general rating, were useful in distinguishing sensi-
tivity of lines to DPX-F6025. 
Based upon the red rating obtained from evaluating in 2 mg L-1 a . i. DPX-
F6025, the strains were ranked from those showing a high red rating to those 
showing a low red rating (Table 1). There was no attempt to try to classify 
the strains into sensitive, intermediate, or tolerant classes . The high 
value for the least significant difference and the continuous gradation of 
ratings between those strains showing high levels of injury and those with 
low levels of injury would have made any attempts at classification arbitrary . 
Some strains exhibited high levels of tolerance with few escapes. Other 
strains showed a high degree of sensitivity with no tolerant plants. Indi-
vidual comparison could be made between selected strains by the use of the 
least significant difference. 
Conclusion: Differences in the amount of injury occurred in different 
soybean strains , indicating levels of sensitivity to DPX-F6025. Plant height, 
fresh weight, general rating and red rating were all significantly affected 
by rate of DPX-F6025, but only red rating showed a significant strain effect 
and a significant strain-by-rate interaction . This indicated that red rating 
was the most reliable predictor of how an individual strain would react in 
hydroponics. The strains could be ranked according to their red r ating 
scores , but no reaction classes could be detected. 
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Table 1. Average red rating scores for soybean s trains treated with 
2 mg L-la.i. DPX-F6025 in hydroponics 
Strain + Rating Strain 
LN81-1029 95 HW79149 
LN81-1044 95 A78-123018 
U80-64032 95 M74-62 
Cl631 90 LN80-9729 
HW8221 90 Corsoy 79 
Essex 90 Zane 
Century 84 84 LN80-6797 
Pella 80 Preston 
LN80-7532 75 Chamberlain 
CN 210 75 L80-4323 
Century 75 Lawrence 
Hobbit 70 BSR 201 
Pella 86 70 Hack 
HC80-1946 70 Hardin 
M74- 462 70 LN80-16017 
Harper BC 65 Gnome 85 
A8 65 Elgin 
HW8039 60 HC80-1944 
BSR 101 60 Sprite 
A80-144024 60 Cl627 
LN80-10508 60 A80-244003 
HC80-1756 55 Sherman 
HW8223 55 A78-227016 
HC81-2104 55 Fayette 
A83-271027 50 Pioneer 9271 
Sparks 50 Williams 82 
CN 290 50 Altona 
HC74-634RE 50 Hoyt 
Elgin BC 50 Pioneer 3981 
NKS 1492 45 Cumberland 
A83-271010 45 HA82-168018 
A79-236003 45 PI 437 . 833 
Lakota 45 PI 92 . 718-2 
HW8371 45 L25A 
L27 40 A82-267015 
Harper 40 
As grow 3127 40 
Average 42 
LSD (O. 05) 43 
+R . a ting 0 no reddening present; 
100 reddening to tip of leaf. 
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2) Inheritance of resistance to Phytophthora megasperma f . sp. glycinea 
in the soybean PI 92 . 718-2 . 
Phytophthora root rot, caused by Phytophthora megasperma f. sp . glycinea 
Kuan and Erwin, (Pmg) is one of the most serious diseases of soybeans when 
conditions are favorable (Kuan and Irwin, 1980). Resistance in soybeans to 
phytophthora root rot has been reported to be controlled by nine dominant 
genes (Layton et al ., 1984). The cult i vars 'Bombay ' and ' OAC 211 ' also have 
been identified to carry one and two genes for Pmg resistance, respectively, 
although these genes have not been named (Moots et al ., 1983). Twenty- four 
races of the pathogen have been identified (Keeling, 1984) . 
The plant introduction (PI 92.718-2) wa s found to have desirable agro-
nomic traits when it was included in a plant introduction evaluation . Sub-
sequent Pmg evaluation (unpublished data) revealed that PI 92.718-2 was re-
sistant to the identified races 1-16 of Pmg. The objectives of this study 
were to determine the inheritance of resistance in PI 92 . 718- 2 and how the 
resistance relates to other identified Rps genes. 
Materials and methods: Remnant F2 seed and progeny from individual F2 
plants from crosses with PI 92.718-2 were used in this study . The suscepti-
ble soybean .lines 'Sl492 ' A79-236003, and LN80-9452; and 'Hack ' LN78-2678, 
and A78-227015 with the Rps1 gene, were crossed with PI 92.718-2. Soybean 
lines L77-1585 with the Rps2 gene; Kl044 with the Rps3 gene ; PI 86.050 with 
the Rps1c Rps4 genes ; and ' Altona' with the Rps6 gene were crossed with PI 
92.718-2 during the summer of 1983. The F1 seeds were planted in the green-
house the following winter, and the F2 seeds were planted in the field in 
1984 . Progeny from these F2 plants were used in this inheritance study . 
Approximately 110 F2 seedlings from each cross to be tested were inocu-
lated . The progeny of between 70 and 100 F2 plants, approximately 14 F3 
seedlings, were inoculated to confirm segregation ratios obtained in the F2 
population , or to determine the relationship between the resistance in PI 
92.718-2 and known Rps genes . Seedlings were grown in sand in the green-
house for 10 days, then inoculated with Pmg zoospores , produced as described 
by Moots et al. (1983), at a concentra tion of 105 per ml using the hypoderm-
ic inoculation technique (Schwenk et al ., 1979). Five days after inocula-
tion, seedlings were classified as resistant (no infection symptoms) or sus-
ceptible (hypocotyl collapse and death). The data were analyzed using the 
chi-square test fo r goodness of fit to expected ratios. 
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Results and discussion: The F2 populations from the crosses of the 
susceptible lines with PI 92.718-2 segregated in a 15 resistant:l suscept-
ible ratio for races 1 and 8, indicating that two dominant genes were present 
in PI 92 . 718-2 for resistance to each race of Pmg (Table 1) . The segrega-
tion of F2 populations, when inoculated with Pmg races 2, 3, 4 , and 6, indi-
cated two or three genes in PI 92.718-2 for resistance, since it was not 
possible to differentiate between the ratios of 15 :1 and 63:1, resistant to 
susceptible . The F2 populations segregated in a ratio of 3 resistant:l sus-
ceptible to races 5, 7, 9, and 16, which indicates that PI 92 . 718- 2 has a 
single dominant gene for resistance to these races. 
The F2 populations were all resistant in the crosses involving lines 
carrying the Rps1 gene with PI 92.718-2 when inoculated with Pmg races 1 and 
2. This indicates that one of the genes controlling resistance to races 1 
and 2 in PI 92.718-2 is allelic to Rps1 . The gene in PI 92.718-2 may be 
Rps1 or another Rps1 allele resistant to races 1 and 2. When inoculated with 
race 4, the F2 population segregated in a ratio of 15 : 1. This indicates that 
PI 92.718-2 has two dominant genes for resistance to race 4, since Rps1 con-
ditions a susceptible reaction to race 4. This supports the race 4 data in 
the cross of PI 92.718-2 with Sl492. 
Segregation of progenies from F2 plants are presented in Table 2 . In 
the cross of PI 92.718-2 with the susceptible soybean lines, inoculated with 
Pmg race 1, the ratio indicated that three dominant genes are controlling re-
sistance in PI 92 . 718-2. This differs from the F2 results which indicated 
two genes for resistance t o race 1. The F2 population gave good fit to a 15 
to one ratio, although five fewer plants in the susceptible class would have 
given good fit to a 63 to one ratio . The difference observed between the F2 
and F3 results probably was due to sampling error in the F2 population . When 
inoculated with races 3, 4, and 5, the segregation of the F2 progeny indicat-
ed that three genes in PI 92 . 718-2 control resistance to race 3, two genes 
con trol resistance to race 4, and a single gene for race 5 . This supports 
the F2 data fo r races 4 and 5, and indicates that the 63 to 1 ratio with race 
3 was correct . 
In the cross of L77-1585 (Rps2 ) with PI 92 . 718- 2, the segregation of the 
F2 progeny indicated that there were four dominant genes controlling resis-
tance; the Rps2 gene in L77-1585, and three genes in PI 92.718- 2 . This also 
indicates that none of the three genes for resistance in PI 92.718-2 is al-
lelic to Rps
2
. 
The segregation of F2 progeny in the cross of Kl044 (Rps 3 ) indicated 
three genes control ling resistance to race 4 : the Rps3 gene in Kl044 , and two 
genes in PI 92.718- 2. The two genes controlling resistance to race 4 in PI 
92.718-2 are also not allelic to Rps3 . 
The PI 86.050 has the genes Rps1c and Rps4 , but only Rps4 conditions 
the resistant reaction to race 4. In the cross of PI 86.050 with PI 92 . 718- 2, 
the F2 progeny, when inoculated with race 4, were all resistant. This indi-
cates that one of the two genes in PI 92.718- 2 controlling resistance to race 
4 is allelic with Rps4 . It cannot be determined if the gene in PI 92 . 718- 2 
is identical or allelic to the gene in PI 86 . 050. 
The progeny of F2 plants from the cross of Altona with PI 92.718-2 were 
all resistant when inoculated with race 4 . This indicates that the other gene 
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Table 1. Segregation of F2 populations from crosses of PI 92 . 718-2 with 
soybean lines carrying the rps and Rps1 genes inoculated with 
races of Phytophthora megasperma f. sp . glycinea 
Number of Elantst x2 
Cross Race R s Ratio:j: probability 
rps x 1§ 104 7 15: 1 0.990-0 . 975 
PI 92.718-2 
2§ 108 2 15: 1 0 .100-0. 050 
63:1 0.900-0.750 
3§ 118 4 15: 1 0.250-0.100 
63:1 0.250-0.100 
4§ 105 13 15: 1 0.050-0.025 
511 94 25 3: 1 0.500-0.250 
611 126 3 15: 1 0.100-0.050 
63: 1 0.500-0 . 250 
711 68 34 3: 1 0.100- 0 . 050 
a" 104 16 15: 1 <0 .050 
911 101 23 3: 1 0.100-0.050 
16§ 98 25 3: 1 0. 250-0. 100 
Rpsl x 1 tt 78 0 R 
PI 92.718-2 
2H 124 0 R 
4H 107 6 15: 1 0.750-0.500 
t R . = resistant and S = susceptible . 
fRatio = resistant to susceptible and R resistant. 
§Susceptible parent was Sl392. 
11
susceptible parent was A79-236003. 
II Susceptible parent was LN80-9452. 
t t 
Rps1 parent was A78-337015. 
ffRps parent was Hack . 
1 
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Table 2. Segregation of progenies from F2 plants f r om crosses of PI 92.718-2 
with soybean lines carrying the rps , Rps2, Rps3 , Rps1c Rps4 , and 
Rps6 genes inoculated with races of Phytophthora megasperma f . sp . 
glycinea 
Cross 
rps x PI 92.718-2 
L77- 1585 (Rps2) 
x PI 92 . 718- 2 
Kl044 (Rps3) 
x PI 92 . 71 8-2 
Pl 86 . 050 (Rps1c Rps4 ) 
x PI 92 . 718-2 
Altona (Rps6) 
x Pl 92 . 718-2 
t Number of F2 plants 
Race R Seg. 
4 11 
1 
4 
4 
4 
4 
66 23 
89 
74 18 
92 
38 48 
86 
12 39 
51 
78 21 
99 
74 26 
100 
97 0 
82 0 
s 
3 
3 
0 
0 
10 
10 
19 
19 
1 
1 
0 
0 
0 
0 
Ratiof 
37:26:1 
63 :1 
37 : 26:1 
63 : 1 
7: 8: 1 
15: 1 
1: 2 : 1 
3: 1 
175:80:1 
256 : 1 
37:26:1 
63:1 
R 
R 
t R = r esistant, Seg. = segregating, and S = s usceptible . 
x2 
probability 
0 .100-0 . 50 
0 . 250-0. 100 
<0 .005 
0 . 250-0. 100 
0 . 250-0 . 100 
0 . 100-0 . 050 
0 . 500- 0. 250 
0 . 750- 0.500 
0 . 100- 0 . 050 
0 . 750-0 . 500 
<0 . 005 
0.500-0.250 
f Ratio = homozygous resistant to segregating t o homozygous susceptible 
or combined resistant and segregating categories to susceptible . 
§ 
Susceptible parent was Sl492. 
11 Susceptible par ent was A79-136012. 
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in PI 92 . 718-2 resistant to race 4 is allelic to Rps6 . It again cannot be 
determined if the gene controlling resistance to race 4 is identical to the 
gene Rps6 in Altona or is allelic to Rps6 . 
The data suggest that PI 92.718-2 has three genes for resistance to Pmg 
races 1 and 3; two genes for resistance to races 4 and 8; and a single gene 
controlling resistance to races 5, 7, 9, and 16. Results from inoculating 
plants in the F2 populations suggest that three genes in PI 92 . 718- 2 control 
resistance to race 2; and 2 genes to race 6, although these results were not 
verified by inoculating progeny from F2 plants. Data also indicate that 
resistance genes in PI 92.718-2 are allelic to Rps1 , Rpsd, and Rps6. The 
gene allelic to Rps1 in PI 92.718-2 is probably not Rps b or Rps1k· The 
gene Rps1b conditions the susceptible reaction to race 2. The F2 population 
of the cross Hack (Rps1 ) with PI 92 . 718-2, when inoculated with race 2, were 
all resistant, indicating that the Rps1b is not carried by PI 92.718-2. The 
data also indicate that PI 92.718- 2 carries two genes for resistance to race 
4 that are allelic to Rps 4 and Rps6. Since Rps1k conditions resistance to 
race 4. it is not possible for PI 92.718-2 to carry Rps1k, because this would 
be a third gene for resistance to race 4. 
Any number of hypothetical gene combinations can be proposed to fit the 
pattern of PI 92 . 718- 2. Although the data are not sufficient to completely 
describe the inheritance of resistance, PI 92.718-2 can still be used in 
breeding programs to help diversify the resistance to Pmg in adapted culti-
vars . It also is hoped that this information may aid in further studies in-
to the inheritance of resistance in PI 92.718-2. 
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